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It has been estimated that approximately 30% of the grassland biome of South Africa has been permanently
transformed. An account of the demise of these high rainfall grasslands of the Soutpansberg, which
occurred on soils derived from weathered basalt using historic accounts and photographic records, is
given. This article also strives to quantify the extent of these extinct high rainfall grasslands using the
concept of a climatic N-value in correlation with the underlying geology of the area. Historic as well as
photographic records show the rapid demise of these grasslands with the main period of
transformation occurring between the 1920s and 1950s. Modelling the extent of the extinct grasslands
using a combination of basalt distribution and climatic N-value has shown that they covered
approximately 10% of the Soutpansberg. Regional habitat change in combination with overexploitation
has led to the localised extinction of 14 mammalian herbivore species, nine of which were specialised
grazers. The contributing factors to the demise of these grasslands are complex and usually entail an
interaction of various influences. Most of these contributing factors are as a direct result of
anthropogenic activities.
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INTRODUCTION
The Soutpansberg topographical zone lies between 23° 05′ S
and 29° 17′ E and 22° 25′ S and 31°20′ E (Figure 1). From east to
west, the Soutpansberg spans approximately 210 km and from
north to south it is 60 km at its widest and 15 km at its narrow-
est, covering an approximate surface area of 6 700 km2. It
ranges in altitude from 200 m above sea level near Pafuri in
the east, to Hanglip 1 719 m (second highest peak) and
Lejuma 1 748 m (the highest peak) situated towards the
western end of the mountain. Geologically the Soutpansberg
represents a volcanic and sedimentary succession, with the
underlying formations comprised of basalt overlain by quart-
zite (Barker et al., 2006). Geomorphologically the Soutpansberg
Mountain range is characterised by a succession of predomi-
nantly east–northeast trending homoclinal ridges (Hahn,
2011). The Soutpansberg group dips at approximately 15–35°
to the north and rises abruptly in the south. The most promi-
nent characteristic of Soutpansberg is its southern slopes. In
the west they form high cliffs becoming a steep rolling land-
scape along the central section with cliffs becoming dominant
once again in the eastern extremity. The southern central
regions of the Soutpansberg are also situated in the highest
rainfall area receiving up to 1 874 mm per annum (Hahn,
2006). Due to the above-mentioned geomorphological pro-
cesses the central southern regions comprise mostly underlin-
ing basalt formations which erode into deep red clay soils due
to the high rainfall.
When seen from afar the southern slopes of the Soutpans-
berg seem draped in a luxurious green vegetative cover. On
closer inspection that which is not under plantations or orch-
ards is covered in dense bush with a few Afro-montane
forests confined to the upper talus. Except for the forest,
most of the mountain vegetation is presently designated as
Soutpansberg Mountain Bushveld (Mucina & Rutherford,
2006) with no mention made of any type of grassland. This
is in stark contrast to historic and photographic accounts of
the mountain which show the high rainfall regions of the Sout-
pansberg being covered by a veil of grasslands (Figures 2–7).
It has been estimated that approximately 30% of the grass-
land biome of South Africa has been permanently transformed
(Mucina et al. 2006). Traversing the Soutpansberg mountain
range extensively over 25 years to establish the locality of his-
toric photographic accounts has revealed that the high rainfall
grasslands of the Soutpansberg, which occurred on deep clay
soils derived from weathered basalt, have become extinct
within historic time. Nonetheless patches of grassland associ-
ated with nutrient poor soils derived from quartzite still exist
in the mountain. It is therefore the aim of this article to give
a historic account of the extinction of the high rainfall grass-
lands of the Soutpansberg which occurred on clay soils
derived from weathered basalt.
South African grasslands can be divided into two major
groups, namely moist grasslands and dry grasslands (Ruther-
ford & Westfall, 1994). The divide between these two grass-
lands lies between the 500 mm and 700 mm isohyet. From
the preceding it is clear that the Soutpansberg grasslands
under investigation fall within the moist category. The 500
mm and 700 mm isohyet also correlates with Weinert’s
(1965) climatic N-value of 5 which is the boundary between
sub-humid warm (<5) and semi-arid warm (>5) climatic
regions, as described by B.R. Schulze (1958). Weinert (1965)
demonstrated that igneous rock breaks down mechanically
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in areas where the climatic N-value is greater than 5 and
decomposes chemically in areas where the N-value is less
than 5. This equation can therefore be used to map the deep
high rainfall clay soils of the Soutpansberg occurring on under-
ling basalt. The probable distribution of these extinct grass-
lands was subsequently mapped using the climatic N-value
overlain on the basalt distribution of the Soutpansberg.
The historic time period from 1836, when Louis Trigardt
(Preller, 1917) the first Voortrekker pioneer arrived at the foot
of the Soutpansberg, until the present is discussed in context
of the anthropogenic impacts on the high rainfall grasslands
of this area. A summary of the large mammalian herbivores
that occurred or still exist in the Soutpansberg is given as sup-
portive evidence towards the demise of the high rainfall
grasslands.
A representative selection of comparative photographs
showing the demise of the high rainfall grassland that
occurred on soils derived from weathered basalt on the
Figure 1. The top map shows the location of the Soutpansberg and the section falling within the Kruger National Park. The bottom geological
map shows the section of the Soutpansberg under study. Also included in this map are the reference points and position from where the photo-
graphs were taken (approximate angle of photograph in yellow).
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Soutpansberg is discussed. The rapid habitat transformation
from high rainfall grasslands situated on soils derived
from weathered basalt to secondary bush encroachment,
alien infestation, sylviculture and sub-tropical fruit orchards
is evident from these pictorial antecedents. The contributing
factors that lead to the demise of these grasslands are also
discussed, most are as a direct result of anthropogenic
activities.
METHODS
Historic accounts of anthropogenic activities, mammalian
and vegetation records were evaluated that led to habitat
changes on the Soutpansberg mountain. Historic accounts of
human settlement and activities in the Soutpansberg region
were obtained from archive records, journals and books span-
ning the period from 1836 to present. A revised list of large
mammalian herbivores which occurred, or are still found on
the Soutpansberg, was compiled from Hahn (2002, 2006).
Status and feeding preference were obtained from Skinner &
Chimimba (2005), East (1999), Roberts (1951), Smithers (1983,
1986).
A representative selection of comparative photographs was
obtained as visual support, where available. These photo-
graphs, gathered over a period of 25 years, were analysed to
indicate the spatio-temporal demise of the high rainfall
Figure 2. Pisang Kop as seen from the south. Top photograph taken by H.F. Gros 1888, from the National Archive of South Africa, Pretoria ref.
TAB 16233. Middle photograph from the Bristow private collection. Bottom image compiled from a 2008 air photograph from the Chief Directorate,
National Geo-Spatial Information, Department of Rural Development and Land Reform Mowbray Cape Town. Point A = Pisang Kop.
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grassland that occurred on soils derived fromweathered basalt
on the Soutpansberg.
Probable grassland distribution was mapped using climatic
N-values overlain on the basalt geological layer. Climatic N-
values were calculated for Soutpansberg to designate the
boundary between sub-humid warm (<5) and semi-arid
warm (>5) climatic regions, as described by B.R. Schulze
(1958). The climatic N-value was calculated as follows:
N = 12 · Ej
Pa
Ej= evaporation during January
Pa= annual precipitation
N= climatic N-value
The climatic N-value for the Soutpansberg was calculated
from R.E. Schulze (1997) using his January evaporation and
annual precipitation raster datasets. The basalt layer was
extracted from the vector data of Keyser (1997) and analysis
was undertaken in ArcGis 10.2 (ESRI, 2013) using the Raster
Math toolbox. The resultant N-value map was overlaid on a




Even though no formal vegetative studies have been pub-
lished concerning the grasslands of the Soutpansberg, many
historic books have been written where the vegetation of the
area is colloquially mentioned. Through history, no era can
account for such an extreme transformation of habitat as that
which occurred in the last 180 years when people of European
descent arrived in the Soutpansberg region. Louis Trigardt was
the first Voortrekker pioneer to arrive at the foot of the Sout-
pansberg in 1836 with a small party of 47 souls (Preller,
1917). After Trigardt, the first settlers started to gather at the
site that later became known as Schoemansdal. Natural
forests were exploited for timber such as Ptaeroxylon obliquum
(Thunb.) Radlk. (Sneezewood) and Afrocarpus falcatus
(Thunb.) C.N. Page (Outeniqua yellowwood). Only a few of
these gigantic trees still exist (Das Neves, 1987).
Figure 3. Upper left: October–November 1898, Joubert’s laager at the foot of the Soutpansberg situated where the town of Louis Trichardt is
today. Photograph from the Hugh Exton collection, Pietersburg Museum. Upper right: Photograph taken from the N1 looking across Louis Trichardt
onto Hanglip. Photograph taken by Mr I. Stam in 1971. Middle: View from the “Nederduitse Gereformeerede Kerk” tower (23° 02′ 32,0′′ south and
29° 54′ 25,9′′ east), across Louis Trichardt towards the mountain in the distance. Left: Taken circa 1926 (Louis Trichardt Municipal Archive). Right:
13 June 2005. Lower: Louis Trichardt from the air with the Soutpansberg in the distance. Left: Photograph taken by Mr H. Neethling during April
1954 (J.W.N. Tempelhoff 1999). Right: Photograph taken May 1998. E, municipal water reservoir. D shows fort Hendrina where later the NG
Moeder Kerk (Church tower) was built. Point C shows Hanglip.
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Between 1848 and 1865 when Schoemansdal was active,
Coffea arabica L. (Coffee), Prunus persica L. (Peaches), Citrus x
sinensis (L.) Osbeck (Oranges), Oryza sativa L. (Rice.) and Triti-
cum L. sp. (Wheat.) were cultivated on a large scale, these being
irrigated from various furrows deriving their water from
streams and fountains along the southern slopes of the Sout-
pansberg, some of which were up to 8 km long (Küse, 2005).
In later times Persea americana P. Mill (Avocado), Macadamia
F. Muell. sp. (Macadamias), Mangifera indica L. (Mango),
Musa L. sp. (Banana) and Camellia sinensis (L.) Kuntze (Tea)
were planted for cash crops in the high rainfall areas of the
Soutpansberg Zea mays L. (Maize). Other vegetables were
planted for food and rivers were dammed to supply water
for agricultural, domestic and industrial use.
Between 1857 and 1865 Struben (1920) mentions the Sout-
pansberg as “beautiful mountainous grassy country”. On 26
June 1871 whenMauch (1969) approached the foot of the Sout-
pansberg he mentions that the veld was almost bare, and that
tree growth was only found towards the slopes of the moun-
tain. In 1883 a commission under Rev. E. Creux of Elim was
sent up to the Soutpansberg to establish negotiations of
peace between Makhado and the Boers (Creux, 1883). When
they reached the vertical cliffs he mentions the view as being
that of forests, rubble and grass veld. Rev. E. Creux noted
that the perfume from all sorts of flowers filled the air,
making mention of mint, blue and white violets, gigantic
yellow and white flowers (Moringa sp. [Moraea?]).
During August 1917, Trevor (1919) on his visit to Lake Fun-
dudzi records the habitat to the east of Sibasa as: “… an
open down-like plateau, with scattered Protea trees and
close-growing grass, which might be taken for a portion of
the Transvaal high veld, though the actual altitude is under
4000 ft. [1 219 m]”. At present, most of this area is under com-
mercial plantations of non-native trees or rural settlements.
Miller (1993) records Mr Sybrand Mosterd’s account when
he moved to the Soutpansberg in 1932. Mr Mosterd told him
that, at that time, the mountain above his farm (Ashfield)
was covered with grass and that the trees were more or less
concentrated towards the valleys next to streams.
In later years the natural vegetation along several parts of the
mountain was replaced by commercial tree plantations. Euca-
lyptus L’Hér. (Eucalypts) and Pinus L. (Pine) monocultures
were established for timber production, commencing in 1914
at Klein Australia, Old Entabeni in 1918, Hanglip in 1920 and
Thathe Vondo in ±1939 (Hahn, 2006).
Pictorial antecedents
The oldest photographs from the Soutpansberg are those of
the Swiss Photographer H. Ferdinand Gros taken in 1888.
Gros’s photograph of Pisang Kop shows its southern slopes
as almost devoid of any tree or shrub growth, with only
sporadic woody plants occurring on the plains to the south
(Figure 2). From about the 1930s the southern slopes of
Pisang Kop start displaying some form of tree and shrub
growth. At present the lower foot and southern plains are
totally transformed due to agriculture with the upper slopes
being completely bush encroached (Figure 2).
The establishment of the town Louis Trichardt started
immediately after the Mphephu campaign of 1898, under
the guidance of Lieutenant Colonel S.P.E. Trichardt. The
town of Louis Trichardt was officially proclaimed in February
1899 (Tempelhoff, 1999). The initial town was constructed on
high ground due to the swampy low-lying ground being
unsuitable (Figure 3, 1898). During the post Anglo Boer War
years of 1903–1909, the vast water supplies surrounding
Louis Trichardt were used for subsistence farming (Hudson,
1948). In 1914, the railway was constructed due south of
Louis Trichardt at Ledig siding avoiding the marshy lower
town (Tempelhoff, 1999), reaching Messina in May of that
year. In the 1920s it was decided to shift the station to the
lower town as the planting of Eucalyptus (Eucalypts) and
Pinus (Pine) below Hanglip had dried up the marshes. The
new Louis Trichardt railway station was opened in October
1928, only eight years after the establishment of plantations.
Figure 4. Louis Trichardt as seen from the mountain. Left: Photograph taken before the establishment of Hanglip Pine and Eucalyptus planta-
tions (MuseuMAfricA, ref. no. PH2005-56243). Upper right: Photograph taken circa 1935, indicating the early establishment of the forestry planta-
tions of Hanglip (Louis Trichardt Municipal Archive). Lower right: Photograph taken June 2005 (22° 59′ 48,80′′ south and 29° 56′ 10,75′′ east),
slightly east of the previous due to the restricted view. D, Church tower.
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Photographs from1898 and 1926 (Figure 3) clearly show the
grass covered southern slopes of the Soutpansberg which by
1954 were starting to show signs of secondary bush encroach-
ment. By 1971, the grasslands on the southern slopes of the
Soutpansberg above Louis Trichardt were already irreversibly
transformed by both sylviculture and bush encroachment.
Bush encroachment on the southern slopes of the Soutpans-
berg was already evident by approximately 1935 when planta-
tions were established (Figure 4). The bush encroachment is
now completely established on the southern slopes of the
Soutpansberg.
Photographs taken from the north-western corner of Mr
Sybrand Mosterd’s farm Ashfield in 1920 (Figure 5) show
grass covered veld and slopes, with limited woody vegetation.
Photographs from today show a totally different landscape
with no visible grasslands, only bush encroachment in the
foreground and plantations in the background (Figure 5).
Between 1904 and 1907, the grasslands of New Gate were
progressively transformed due to agriculture and road
building with none remaining (Figure 6). In 1923, Austen
Roberts collected the type specimen of Otomys cupreus
cupreoides Roberts (1946) (presently under synonymy
O. auratus Wroughton 1906), a submontane vlei rat that is
closely associated with grassland, in the wetlands to the left
of the photograph. A subsequent survey in 2015 by Taylor
et al. (2016) did not locate a single specimen of O. auratus and
the area is now frequented by the mesic savanna species
Otomys angoniensis Wroughton 1906.
Figure 7 shows the eastern section of the Nzhelele Valley in
the background and the south-western section of Thathe
Vondo which in 1940 were still grasslands. The left photograph
clearly shows the beginning of bush encroachment which was
later transformed into agriculture. One can also see the exotic
trees which were planted at the Khalavha mission station.
Large mammalian herbivores
During 1837 Trigardt hunted 15 game species in the vicinity
of present day Louis Trichardt (Lategan, 1974). The three most
Figure 5. Looking west across the southern slopes of the Soutpansberg with Hanglip in the background. Left: Photograph taken before 1920
(Giesekke Private collection). Right: Photograph taken in November 1999 (23° 00′ 22,1′′ south and 29° 56′ 39,2′′ east). C Hanglip.
Figure 6. Top: Photograph shows a section of the old main road on the farm New Gate during its construction between 1904 and 1907. This
section of the road was finally abandoned due to it being too narrow and steep. Bottom: Photograph taken 2 September 2006, 22° 58′ 37.5′′
south & 29° 56′ 06.2′′ east. The grassy section in the foreground of the bottom photograph is cultivated lands.
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common species hunted were Connochaetes taurinus (Burchell,
1817) (Blue wildebeest), Equus quagga burchelli (Gray, 1824)
(Burchell’s zebra) and Tragelaphus oryx oryx (Pallas, 1766)
(Cape eland). On two occasions Antidorcas marsupialis (Zim-
mermann, 1780) (Springbok) were hunted in the close proxi-
mity of the Soutpansberg making this the most northern
distribution of the species within South Africa. They twice
hunted “Streepkruiskoedoe” (Preller, 1917) in the vicinity of
present day Louis Trichardt and in the proximity of the
Doorpsrivier near what would become Schoemansdal.
“Streepkruiskoedoe” most likely refers to Tragelaphus angasii
Angas, 1849 (Nyala), which would make this the most
western distribution of the species. The other possibility is
that “Streepkruiskoedoe” refers to Tragelaphus scriptus (Pallas,
1766) (Bushbuck). On two occasions Hartebeest were hunted
in the vicinity of the Doorpsrivier. These Hartebeest could
probably have been Damaliscus lantus lantus (Burchell, 1823)
(Tsessebe) or Alcelaphus buselaphus lichtensteinii (Peters, 1849)
(Lichtenstein’s hartebeest).
In the prime of Schoemansdal, Albasini estimated that
between 70 000 and 80 000 kg of ivory was hunted annually
(Das Neves, 1987). From Montanha’s diary (Ferreira, 2002) it
also becomes clear that the number of Loxodonta africana africana
(Blumenbach, 1797) (African elephant) hunted annually was
impossible to estimate. Between 1857 and 1865, Struben
(1920) traded up to 32 000 pounds (14 500 kg) of ivory in a
season, securing 3 000 pounds (1 360 kg) in three days.
Selous (1911) mentioned meeting an old Boer hunter, Petrus
Jacobs who in 1872, at the age of 70, was recovering from a
lion mauling. He had at that time shot 500 Loxodonta africana
africana (African elephant) and 100 Panthera leo krugeri
(Roberts, 1929) (Transvaal lion). In addition to Loxodonta afri-
cana africana (African elephant), both Ceratotherium simum
simum (Square-lipped rhinoceros) and Diceros bicornis
(Hooked-lipped rhinoceros) were shot for their horns, Panthera
leo krugeri (Transvaal lion) for their skins, Struthio camelus aus-
tralis Gurney, 1868 (Southern ostrich) for their feathers and
game for food, hide, fat and sport (Figure 8).
In 1916 Dr H.G. Breijer, the director of the Transvaal
Museum, whilst on an expedition in the Soutpansberg was
informed that Alcelaphus buselaphus lichtensteinii (Peters, 1849)
(Lichtenstein’s hartebeest) occurred in the vicinity of both
the Njelelle (Smithers, 1986) [N’Jelele (Surveyor General,
1915), present Nzhelele] and Nuanetse [Nuanetsi (Jeppe &
Jeppe, 1899), N’Wanedzi (Surveyor General, 1915), present
Nwanedi]. Presently, Alcelaphus buselaphus lichtensteinii
(Peters, 1849) (Lichtenstein’s hartebeest) is extinct within the
bounds of South Africa. The Nzhelele Valley in the background
of Figure 7 could possibly have been part of the habitat of Alce-
laphus buselaphus lichtensteinii (Lichtenstein’s hartebeest) men-
tioned above. The Soutpansberg habitat has largely been
transformed from grasslands to secondary shrubland when
scrutinising lists of mammalian herbivores that historically
occurred in the region (Tables 1 and 2).
The demise of certain large mammalian herbivores also con-
tributed towards changes in cultural practices. In 1923 the
Venda Phala-phala (horn trumpet; Phala-phala is also the
Venda name for the Hippotragus niger niger (Harris, 1838)
(Sable antelope) was still made from Sable antelope horn
(Figure 9). With the demise of Hippotragus niger niger (Sable
antelope) within the Soutpansberg area the Venda substituted
Tragelaphus strepsiceros (Pallas, 1766) (Greater Kudu) horn to
make Phala-phala (Kirkaldy, 1998).
Probable grassland distribution
Figure 10 shows the probable distribution of the extinct high
rainfall grasslands of the Soutpansberg which occurred on
soils derived from weathered basalt. The most probable
areas fall within the combination of basalt distribution and a
climatic N-value of 1, diminishing progressively to least
likely areas with a combined basalt distribution and climatic
N-value of 4. It should be noted that not all of this region
would have been covered in grasslands and sections of it
were and still are forests. Nonetheless these forests were
never the predominant vegetation in the area (Baboolal,
2014; Scott, 1987) and were likely restricted to the shelter pro-
vided by ravines and talus slopes. From Figure 10 and Table 3 it
is clear that approximately 10% of high rainfall regions of the
Soutpansberg situated on soils derived from weathered
basalts could have been covered by grassland. The total biodi-
versity loss of this extinction can never be ascertained.
DISCUSSION
Photographic records (Figures 2–7) show the Soutpansberg
high rainfall grasslands stretched all the way down to the
foot of the mountain, lying at an altitude of ±980 m at Louis
Trichardt (Figure 3) and further to the east near Entabeni,
occurring down to ±700 m. It is clear that the high rainfall
grasslands of the Soutpansberg situated on soils derived
from weathered basalt have become extinct in a relatively
Figure 7. The Nzhelele valley as seen from Khalavha looking south-west. Left: Photograph from the Giesekke Private collection taken in 1940.
Right: Photograph taken in June 2005; 22° 55′ 9,84′′ south and 30° 18′ 11,45′′ east.
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short period, having been transformed to secondary bush
encroachment, alien infestation, sylviculture and sub-tropical
fruit orchards. The demise of these grasslands was rapid. In
the 1920s these grasslands were still mostly intact but
already in 1935 they showed signs of bush encroachment
and sylviculture. The same trend can be observed at Thathe
Vondo where in 1940 the area was still grasslands with clear
signs of degradation (Figure 7). By 1954 high rainfall grass-
lands of the Soutpansberg were already a thing of the past
with only a few remnant patches (Figure 3). By 1972 the area
was already totally transformed, the primary difference
between the present and then was that the vegetation
became denser and taller. Senegalia ataxacantha (DC.) Kyal. &
Boatwr. is the predominant indigenous species. It has taken
over most of the area which has not been transformed by agri-
culture or sylviculture (Figures 4 and 5). In addition, alien inva-
sive plants are also encroaching on this novel ecosystem.
Presently this novel ecosystem forms an impenetrable thicket
with almost no undergrowth.
The dramatic change in habitat on the Soutpansberg moun-
tains can be ascribed to various factors or combinations of
influences. These include albedo, alien vegetation, atmos-
pheric gases, climate change, fire regime, hydrology and key-
stone herbivores being some of the most noteworthy.
Alien vegetation
Alien vegetation has a tendency to outcompete natural veg-
etation (Richardson et al., 2014). Once established, alien veg-
etation can seriously alter the hydrology and soil structure of
an area, thus causing changes in the vegetation composition
and structure (Purnima et al., 2008). It took less than eight
years to dry up the marshy conditions of the Louis Trichardt
lower town by planting a Eucalyptus (Eucalypts) and Pinus
Figure 8. Zoutpansberg district hunters and their spoils: Impala, Blue wildebeest, Burchell’s zebra, Roan, Sable, Waterbuck, Lion, Warthog,
Mountain Reedbuck, Eland and Nyala. Photograph taken by Hugh Exton on the plateau north of Polokwane, from the National Archive of
South Africa, Pretoria, ref. no. TAB 16372A.
Figure 9. BaVenda maidens playing the “Phala-phala” (horn trumpet), made of Sable horn. Photograph by A.M. Duggan-Cronin taken in August
1923, from the Duggan-Cronin collection, McGregor Museum, Kimberly ref. 930.
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Table 1. Large mammalian herbivores which occurred, or are still found, on the Soutpansberg (SPB). Extinct-Soutpansberg refers to species
extinct within the Soutpansberg, excluding the Kruger National Park (KNP) section. Extinct-Kruger National Park refers to species extinct in both
the Park and the Soutpansberg.












Reintroduced KNP & SPB X X X
Connochaetes taurinus (Burchell,
1823)
Blue wildebeest Present X
Damaliscus lantus lantus (Burchell,
1823)
Tsessebe Reintroduced SPB X X
Equus quagga burchelli (Gray, 1824) Burchell’s zebra Reintroduced SPB X X
Hippopotamus amphibius capensis
Desmoulins, 1825
Hippopotamus Still present in some river systems X
Hippotragus equinus (É. Geoffroy
Saint-Hilaire, 1803)
Roan antelope Present KNP X X
Hippotragus niger niger (Harris,
1838)
Sable antelope Present KNP
Reintroduced SPB X X
Kobus ellipsiprymnus ellipsiprymnus
(Ogilby,1833)
Waterbuck Reintroduced SPB X X
Oryx gazella (Linnaeus, 1758) Gemsbok Was a seasonal migrant into the north western
parts of the range. Reintroduced SPB
X X
Pelea capreolus (Foster, 1790) Grey rhebok Present X
Redunca arundium (Boddaert,
1785)
Common reedbuck Present X
Redunca fulvorufla fulvorufla
(Afzelius, 1815)
Mountain reedbuck Present not in KNP X
Syncerus caffer caffer (Sparrman,
1779)
African buffalo Present KNP. Reintroduced SPB X X
Cephalophus natalensis A. Smith,
1834
Red duiker Rare in the east due to poaching X
Diceros bicornis (Linnaeus, 1758) Hooked-lipped
rhinoceros
Reintroduced KNP X X X
Giraffa camelopardalis giraffa
(Schreber, 1784)
Giraffe Present and reintroduced into protected areas X
Neotragus moschatus Von Dueben,
1846




Raphicerus sharpei Thomas, 1897 Sharp’s grysbok Rare in the east due to poaching X
Sylvicapra grimmia (Linnaeus,
1758)
Common duiker Present X
Tragelaphus oryx oryx (Pallas, 1766) Cape eland Present KNP Reintroduced SPB X X
Tragelaphus scriptus (Pallas, 1766) Bushbuck Present X
Tragelaphus strepsiceros (Pallas,
1766)
Greater Kudu Present X
Aepyceros melampus. melampus
(Lichtenstein, 1812)
Impala Present X X
Antidorcas marsupialis
(Zimmermann, 1780)
Springbok X X X
Loxodonta africana africana
(Blumenbach, 1797)
African elephant Present KNP X X X
Phacochoerus africanus (Gmelin,
1788)
Warthog Present X X
Potamochoerus larvatus (F. Cuvier,
1822)
Bush pig Present X X
Raphicerus campestris (Thunberg,
1811)
Steenbok Present X X
Tragelaphus angasii Angas, 1849 Nyala Present KNP Reintroduced SPB X X X
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(Pine) plantation on the southern slopes of the Soutpansberg
(Hahn, 2006).
Climate change
For the past 10 000 years until 1750, carbon dioxide (CO2)
levels in the atmosphere stayed within the range of 280 ± 20
ppm (Le Treut et al., 2007). During the industrial era CO2 con-
centration started rising exponentially to its present level of
401.65 ppm (NOAA, 2016). In addition, two other major green-
house gases, namely methane (CH4) and nitrous oxide (N2O),
have also steadily been rising in the atmosphere (Le Treut et al.,
2007). Holmgren et al. (2003) indicated that changes in atmos-
pheric gasses have a direct influence on the graminous compo-
sition of an area. The distribution of forests in tropical
ecosystems was also impacted by a lower CO2 concentration
during glacial times (Street-Perrott et al., 1997). The proposed
mechanism is that competitive advantage shifted to more effi-
cient C4 plants under low CO2 concentrations (Ehleringer et al.,
1997), or instead it was linked to CO2 concentration effecting
slow tree recovery after fire, promoting grassland cover
(Bond et al., 2003b). Likewise, it is suggested that the increase
in atmospheric CO2 concentration during interglacial times
and more recently has promoted the expansion of woody
vegetation into grasslands due to the fertilising effect of CO2
on tree growth (Bond & Midgeley, 2000; Zhu et al., 2016).
The increase of these greenhouse gases is contributing
towards global climate change. The climate of southern
Africa is undergoing a significant warming which may acceler-
ate at a rate of up to +0.4 °C/year, accompanied by a decline in
precipitation (Jury, 2013). This rapid habitat transformation can
be attributed to multiple effects, of which global climate
change is one.
Fire regime
Fire is an important driver towards the maintenance of grass-
lands in southern Africa, stimulating grass growth and helping
with the exclusion of woody species (Bond et al., 2003b). Fire
has little influence on the functional properties of a grassland
but has an important effect on its structure which regulates
ungulate feeding (McNaughton, 1985). If grasslands are mis-
managed, they could become trampled and overgrazed,
leading to bush encroachment and erosion. Once secondary
woodlands have become established they have the capacity
of excluding fire.
It is presently unknown to what extent the anthropogenic
induced fire cycle has affected the Soutpansberg’s vegetation
composition. A southern African rainfall model predicts that
Table 2. Summary statistics of Table 1 showing both past and present




Total 30 12 4
Browser 10 2 1
Grazer 14 8 3
Browser and grazer 6 2 0
Figure 10. Probable distribution of the extinct high rainfall grasslands of the Soutpansberg on soils derived from weathered basalt. Basalt refers
to the underlying geology. N, climatic N-value.
Table 3. Summary statistics of the probable extent of the historic high
rainfall grasslands of the Soutpansberg occurring on weathered basalt.
Climatic
N-value Area (ha) %
Cumulative
area (ha) Cumulative %
1 13 067 1.95 13 067 1.95
2 24 189 3.61 37 257 5.56
3 25 803 3.85 63 060 9.42
4 29 513 4.41 92 573 13.83
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all areas receiving above 650 mmwould be covered by forest if
fire was suppressed (Bond et al., 2003a). Scott (1987) observed a
decline in the pollen of the Thathe Vondo forest species with
the onset of the early iron ages, which he interpreted as an
increase in the fire cycle.
Hydrology
The extinct high-rainfall grasslands of the Soutpansberg were
all situated on deep clay soil derived from basalts with a shallow
water table, especially in the rainy season. This shallow water
table does not affect the growth of grasses but would seriously
hamper the establishment and growth of woody plants. Walter
(1967) postulated that soil water availability could be a limiting
factor for forest expansion in the Pampa grasslands in South
America, explaining the predominance of grassland vegetation
in regions where water deficits are prevalent in summer, for
example at the southern border of the south American humid
subtropics (Pillar & de Quadros, 1997).
Extensive afforestation with exotic species (Pinus spp., Euca-
lyptus spp., Acacia mearnsii De Wild.) is presently considered a
threat to South African grassland biodiversity (O’Connor &
Bredenkamp, 1997). The establishment of exotic plantations,
especially Eucalyptus sp. (Eucalypts), favouring waterlogged
habitat would cause a dramatic drop in the regional water
table. The further afforestation with exotic species such as
Pinus spp., Eucalyptus spp. and Acacia mearnsii would also dra-
matically increase the runoff. These changes in hydrology
favour the establishment of secondary woodland tree and
shrub species that would otherwise be excluded due to the
shallow water table and thus outcompete grass species. Bush
encroachment could result in a further increase in water
runoff acting as a positive feed-back cycle.
Keystone herbivores
McNaughton (1984) has demonstrated that gregariousness
in grazing animals increases foraging efficiency by modifying
vegetation structure to increase food yield. In the Serengeti
McNaughton (1985) observed that the stimulation of grassland
productivity by grazing was in part due to maintenance of the
vegetation remaining in a rapidly growing immature state
similar to that at the beginning of the rainy season. Walker
et al. (1989) showed how the Savuti Marsh in Botswana
changed over a relatively short period of time from grassland
to Acaciawoodland and back to grassland due to the influences
of keystone herbivores. Leakey & Lewin (1996) referred to the
importance of keystone herbivores inmaintaining biodiversity.
They referred to Loxodonta africana africana (African elephant) as
one of Africa’s most important keystone species. As an
example they referred to bush thickening in Hluhluwe
Game Reserve in KwaZulu-Natal when Loxodonta africana afri-
cana (African elephant) became extinct. Within a century three
antelope species became locally extinct and populations of
Connochaetes taurinus (Blue wildebeest) and Kobus ellipsiprym-
nus ellipsiprymnus (Ogilby,1833) Waterbuck were also reduced.
At the time of Schoemansdal, Albasini estimated that
between 70 000 and 80 000 kg of ivory was hunted annually
(Das Neves, 1987). From Montanha’s diary (Ferreira, 2002) it
is apparent that the number of Loxodonta africana africana
(African elephant) hunted annually was high and impossible
to estimate. From the above it’s quite clear that the exclusion
of grazing animals especially Keystone Herbivores from a
pasture would lead to rapid vegetative species turnover
leading to precipitous habitat transformation. The demise of
keystone herbivores from the Soutpansberg can in part
explain the drastic transformation of the high rainfall grass-
lands into secondary bush and woodland. Obvious anthropo-
genic habitat transformations such as sylviculture and
agriculture have also played a major role in habitat changes.
Of the 14 locally extinct mammalian herbivore species, nine
were grazers (Table 2). Excessive hunting was most probably
the main contributing factor that drove these species to their
minimum viable populations, together with rapid habitat
change that forced them to extinction.
CONCLUSIONS
The high rainfall grasslands of the Soutpansberg situated on
clay soils derived from weathered basalt are extinct. These
high rainfall grasslands could have covered as much as 10%
of the Soutpansberg. The demise of these grasslands was
rapid with the main period of transformation occurring
between the 1920s and 1950s. The contributing factors to the
demise of these grasslands are complex and usually entail an
interaction of various influences.
Most of the extinct high rainfall grasslands have been
replaced by exotic monocultures or secondary bush encroach-
ment. In addition, alien invasive vegetation has also spread
across the high rainfall regions of the Soutpansberg, outcom-
peting the natural vegetation. The demise of the high rainfall
grasslands also coincides with the drying up of its aquifers.
A drop in the water table, especially in the growing season,
can aid in the establishment of bushlands and woodlands.
Global climate change is also a contributing factor towards
habitat change. The global anthropogenic increase of CO2
serves not only as a driver towards an increase in global temp-
erature but also acts as a vegetative fertilising agent promoting
bush encroachment. The exclusion of fire in the Soutpansberg
would have aided with the invasion of woody species within
grasslands. Anthropogenic overexploitation in combination
with regional habitat change has led to the localised extinction
of 14 mammalian herbivore species, nine of which were
specialised grazers. The exclusion of both grazers and key-
stone herbivores had a major effect on the vegetative structure
of the high rainfall region of the Soutpansberg. The loss of
species diversity as a result of the extinction of these grasslands
can never be ascertained but could be substantial.
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